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■t^tmm 1 iicimoimmmo 

■rSflsSJS 1 (c|B«cD|B^SHo 
il^ffd-r^'i'i^i'y FflBiS'N'y h^X'&^c t^^WLt 

t^mm 1 {ciB«oiBa(iiiio 

LT'Oi'^ntW-rsiaii'N-y FT'feoT, 'TV^'fC^ 

mxx^^^^ctmmtt^mmi i (cHB«<oiBjs« 

Bo 

iiit^Biiiaf3^!«ft±(c ^figs-Its v;l/f-/^Xia»^tT 

mEEM^ -y F mitmm<Dai:mmmmmiiib% ^' 



mmmxm-m'i^Lrcmmnmmc»-^i^x. mE 

Ha 

c»*)i9] sutBSiifix^ti< mEmim^mmicm 
t^rn fc -r s ^ffi3j<ii 8 EmcoEmmmmi'm&o 

10 [W^SlO] HulB3iiJffilXIHi. IBSl^-y F«?Mi[^ 
wiEmmJMnmm^ic S-::Jv >T . HuaBRt tti SB i'';V- 
f SW*« 8 fcfB«©t3®^ll<0Mffii;?}io 

ftT-*fT-rSISl-fBSn§«'\Ov;I/^/^X|BSitO§/^X 

mmmmB\^^x&mir^iji(.t. \f^xmmmv"y 

h^m\^^r^is,t^y5iZ^mLxii^tz. 

[w^iR 1 2 ] mtzmrnxmii. mmm -f 

^n^^ntc^tLT. ^TcOlBSiF-y F^vxi'-rs*^S 

mim 1 3 ] mimm.^ 'y f « . ^ y ^ ^utm l t 

.IBist^tT^ ^ v'x -y F rfBiMS^-y FT$.§ c t^tf « 

hf^mim^\mm<^Em:^mmm-n\i,. 

mm, 1 4 ) MfBt3H!'N«y K«, J^x^;l/^-*fiJ 

30 RJLT-rvi'^ilttii-r.l.lBSS^y FT'Jfe-^T. -<y'7\z. 
i.^x^-.;U4i"-*?g^1-§ /c:i6©^x:^;l/^-$^ 

[w^js 1 5 ] Emm.^<nwmiU-^W9\\^mzm. 
ottUigp^wrsiB^'N-y Ymmm^nn-imm. 
\zn\.xwmik^t^x. K-h^mzmmm.K^-^ 

<ili^^MIBIBSi(®f*±{c>1;fi)c5-y:Sv;bf-;'?Xaa^* 
IB^«H« Wcoya V A3- F*^lSilfi*nfc: :3 
> i; a - oj^;^ ^: ij -pS, T , 

MIBIB^'X'y FA^frr^«^®(lttbg|5^ttlKORtaai!if 
-Ft, 

BulBgi?t#lSTIXt# L/ciait1ttt1t$StcS-:Ji.>T, WIB 
60 [000 1] 
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[000 2] 

[0 0 0 3] -USfc-rv^i^'x-y MB^ggtt, MU^ 

sesi^ -y K »c J; ») Rtffi s n« ^ y i'^s?ra*,es*48<*±-e 

S^aS>b# 2. c i: (c J: -3 T^^-Blt^ffM-t So 
[0 0 0 4] ^'>'^>>x-y M2^gBO'('y^^tt(±jL 

[0 0 0 5] cn^^fiyi'mi. rEii-r-^'tcfSCT-r 
*WLTt/''«CfcA'>P>, 3ytra-5'-^7-Kyo-t:-y 

[0 0 0 6] m^n-f y ^ 'J X -y hEm^mmmyjm 



m^mmmvtmrz-^irzys^tmmit^tixx^'^o t 

I65.ti5 J; 5 ^;^■^'1'X©l!BIS^!a^*^^Daa^%^^f!6t:•r 
•Si:i:tS^J<SnT^Tl^So COj;'9^-i'>i'i/x>y 

[0 0 0 7] -)jS(c. • i'>i'->'x-y HE«»1S 

Wia^T^SjSi, v'T^' (Cy) . "^-IfV^ (Mg) . 
xo- (Ye) ©3ao*v- • -rv^^^gfflt, S 
fc. Se)tC{*:r^<yi' (Bk) ^ftD^/'c4fe(0't'y'5'* 

[0 0 0 8] L*^L, K»$nswfiS(o>aiaa. tm^ 

■y FWottt6(cffii^-r§tc5*^;*:#v\ otO. IE 

mmm»<Dmmi^'y tLxm»s>m'^i\:-^^^i§.m 

X'JT • 77^7^^ 1 0 0%^S5S/c-a-^l^ "S" <Og|55J-A'' 
L/C f3 . (c,i^SJi(±tc F 'y F A^M* 0 /c 0 . 

[0009]€-CT\ cne-oaaAv^fiJ^t LTV;l/ 

[0 0 10] EIST-ti. iKB;3>&Wt--r 5 
8yX;V (RtmP) A^e^cSm— I'Vi'fecDiE^'N-y F 

[0 0 1 1 ] 0 8«t^3i5<ov;v^>'^xf2»:)5i5^«iJiB^-r 
^rctiinmx&^o 

[0 0 12] mm^-y Y<r>i.-^^1i^^n^ 1 

(±, la^'N-y F0 8 y XVl/cortco^tsMro 4 y 

»l©4^53' (ccTHi. 4 F'yFtH) fcWirM:S73lSl'^ 
ffiiM *) o /-ctft^ tS^'N-y Fom 2 ^S-ea. lEgt'N 
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[0 0 13] Sfc. ^Aif^ttcogais^tTt^^i.^ (-rvi' 

^aifiX-rSTai^ (S^Piil^ltT^i*:) -^^ IBiSF-yhi:^^ 
laii F'y h i:mSWtBa?iJ$nfc^>^^i. • vx^ • 
/^^»->'*ffli,>TlBiSiT-^%H?l< i:i:{c<j:t)/^x • 

coo 1 4] c<Oj;3%v;l/f^-'U,1BiS:^5CTtt. fiffsi- 

£»/uis*^i«^T L 1 9 rcibicEummm 

[0 0 15] 

[?SHi3 A^»r^ L J; ^i:-r -5 ISM] LA^L^cA^?.. 

f-''^XiafIA^Rt>nTI/^«t(iHt/>IIA^ofcc 
[0 0 16] $/c. iaiS^^X&o^M{cd;OISiMSt(c 

m^i. IBSi/UlS^tl/jp^-li-S (IBiHra— r-f^rT 



tfS) ctli 1 MrtcDia^cf«iB»^-y HO?g«±#^ 
[0 0 17] *fgWi±fS«Pp')^^tl(c«»T%*n/it 
[0 0 18] 

umm=jo%mm.mxh-ox. mixtittxtrnmn 
t^ iMBIBS'N'y Ymt^mi<D\±\^w.^mn<r>^^ 
20 m^rnxm^Ltzmmmnmrnicm-^^'x. mi'^m^ 

[0 0 19] *rc. »sL<(i> wmmm^mi. mm 
mm'^m^mc^-^^^x. mmmM^-y h-commum 

[0 0 2 0] sfc. j(?sL<{i> MlBW^is^i^ mm 

[0 0 2 1] t/i. »*t<«, mmmm^mit. wib 

ttffi3py;l/-7'fiJT'^tT-r5|Bj-3a^ffi^'N(0v;l/^^^ 
Xia^(0:&/^X{cfcttSfB^x-^^. tulBIW-IBilSM 

micm^.t^mimmm^w^^x^m^yiAt. 

[0 0 2 2] ttz. »tt<(*, MIB$iJiJ?S{i> WIB 

40 vx^-r mmmmmmic^'^^^xm'& 

[0 0 2 3] S/c, <if$L<«. MIBlBS^'y Ftt. 
Vi'^ttliiLT.IB^^rtT^'l'^i'i'x-y MB^i'N'y FT- 

[0 0 2 4] tfc. «ffiL<(i, WIBIB^'N-y F«, m 
[0 0 2 5] ±IBO|ElW^)I^K-r§/ci6£0*l|Bj]lCJ;* 

60 sd,mmmmmyjmimT<ommmx^o w^. Em 
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[0 0 2 6] ±ia©i6*l*afiK-rSfci6©*%i3(CJ:S 

3 y t; a - >5i;i>^ ^ * >; JMToiiifiSt^ii^ s o BP ^ . 

llcoypi'-^i^n- FA^IgiW^tifcn^e^-i^Bri^^ 

■r § Wi1ttt1S$fi^IKtf -t §JRWl^i(0:/n y 5 A 3 - 
Fi:, MBsB^^'y F*^^-r§Mig(©RtmaP^«S(coia; 20 

■7 A 3 - F t . fWffilX?*XiR-PlXtlJ t /£ Piifi^lt'tttfiffili: 
S-5v>T. HufStt|lig|5y;l/-yi5(i:3Et!VtL/iv;Vf-/U 

So 

[0 0 2 7] 

(*)Sifi5JS 1)01 ^timmo^^y'jVs. -y Fleams 

[0 0 2 8] 4 0 ni,l2iE'N>y F-efeO> 4fe(Bk. 
Cy, Mg, \e)(Dtiy T Vi'A^^n^nStA^ 

FA^-(^<l:L/cv;l/f-,!B^^-y FfcJ; t^tiM^nri^ 
;g.o 4 0 2tilBSi-s'y F4 0 1 ^^If la^tttfc 
cn^^nm^^^'^ 'J yi^T&^c 'J -yi^M 0 
2ti^l^,Sii4^!ifeHco'f*W{c(4. 0(0*- A • t'i^iy 
ayimOlcSb^o 4 0 3{i«jMOo-7-??feO> » 
n— 54 0 AtttlzKB^A O6%ffll^^*^P.0O^ 

^,^<„ Sfc. 4 0 5t±*&«P-^T-feO. iaii,tt4 0 6 

coi&ift^fT9 1 1 itc. M3l^o D— 7 4 0 a&D'fflabn 
-74 0 4 i:|tt]iBSfi:fiefi5«4 0 6*«]7L5ta'^iJ?rlRfc 
■To CCT. fSii'Ny F4 0 Hi, Bk, Cy, Mg, 
Y e CO 4 fetC01,>TiffijM <? 7?[p]li:gM?n/i 6 4 <@<0/ 

[0 0 2 9] i.:^±£0^fijt(cfcntss*W%a«iaai)flF 

[0 0 3 0] t^WJc. • f^iy>'3y&.m©ic$> 
5++ 'J 'y 4 0 2 {i. IBftP^ft&^^t J; D X^Jlftlfc^ so 



g (x++y) L^A''"e. iBil^-y F4 0 inWkny 
X;^^c*0IBSi■f'-^^i:^;^l.^l2«4 0 6±(c-i'>'^';|r 
ttffibflB^^tf aaS*ffi4 0 6©iiBg|5S-egaiiT-5» 
t0iS®A^*l7-rS U -y 4 0 2 ttjcO*- A • 

4?i>~->3 >f4B©tcK;|,<, |Bt5M'9 n-7 4 0 3*^95017? 
iSl'xInJ^E't S C t J; 0 , Y 7j (6]^RfT^tifctt$S3ll 0 

ft i:«3M iif^i: coiHS 0 jgttc J; »3 IBHx-^ ofB»«r 

[0 0 3 1] 1^, H^LTl^)&l/^*'S. ^mBMKD^y 

^i^x-y FfBtiftiirttctt. fBasr>'ii«!Ma^ww • 

'Mnt^CPU. ROM. RAM, ^ffllHllS.fcOtifiES 

^f^^lEW-rsfciicOt-^ • F^-r/^, aBii'N-y F4 
0 l%liKi)-r«fci6cD8Bti'N>y FIKWfflOF^-i'/^, 3. 

So 

[0 0 3 2] -MmBm 1 {CfcntSi'Vi'i^x-y FI!BSSl« 

Bli, iii-iBiisg^^itaiii^«s-ii-Tiifs*fBfi)t-r§ 

[0 0 3 3] ^StiJgJi 1 fc*5V>Ta, ±3i«:^is]co^<i 

^F-y F^PfU-jK t{i:j;O^^X • r-^f?r£fi)c-r?.-f~ 
- 1 1 71 S^f^ffl t /c-ryU-?^/ UfiBS^^Htf -r S o 

s/t. iBaj/^xisa, 2/^xtB»> 4/^xtBa, 

ffa^i&iitRBitgT'^sfecofrSo cc-e, 4/^xi!B^ 

ti:fcnj?,§/^Xli:W-tSiailF'y F(0jS!3 WO^^fC 

■^u^T, Ei2^fflt.^TiMii-rs„ 
[ 0 0 3 4 ] El 2 ii:^nm(DmmBm \<da> uib»»c 
^sitss^-^xfcwrsiBSK-y vnm'omnm'f^m 

[0 0 3 5] S-f, B«M!lt7^^{cJ;S@^ia?lt 

(pr/t'vx i') ^^afl(cov^TfSili^.{^,^{^E!)J•rSo 

[0 0 3 6] ^SSffJ® ncfcv>T{i. <SS(#a(D/U 

H<OF'yF (fllSF-yF) *3B®L, »a#r^co/<x 

i<OF-yF (WSS(F-yF) ^mt^. CCX\ /^X# 

§/^x(cfiji3se.nfc3tr-y F<D#^t?$>i?, 

2/^X|B^T«0. 1^, 4/^Xia^TttO, K 2, 

s^rn'omto ^LT. /^x#^oaT{4if-y Ffctifo 
«/^XT«^lKF'y FiSrVX^-ilia (gB0SF-y F 
*IMB^F-y FfcBtms) L> ^IS-'^XT-fiffllS F 
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[0 0 3 7] ;^(C. x-^Rg?lt77i^(C^i,x-^$fF5?| 

[0 0 3 8] ^mmm \ (cfcv>Tti. ^'Us^cogTfs 

?S^/US^ (±{5 2 1f^yh) tClSi:T§/^X-r-i5? 
^^figt^o 6 4CDyX;l/?X57^(^2 e>y h 

Op^'^v^^I:^^^ /X;I/fttc§/UrtcoieiSF^y 

^/^XS^tClSCT/^XSOT^-^^JSrS^t-^o in%. 

S^^XgBiiTii;. /^XS^^-(D±ffi2 if ^y h 
i^^-^LTctm F ^y F cO^^IB^-t ^ J: d imEU F ^y 
Ftivx^-r^o 4/^XKi^-eti. ^^xS^Offifilf ^y 
F ^ :^ > ^ f fOTtt If >y F tl^-^ L fzim F ^y F 
^IB^t-^J:9ftStOl3iiF'y Ftivx^f So 2>'^X|B 

[0 0 3 9] ^UT. ^flgfl51llT{3:> i5iS^^yF4 0 

• ^^Vl/-y^tc54iiLT^;V^^^xSiJ®^^ff 20 

•r^o If tc. mmnm i -et^. isii^^y f 4 0 1 i,cnm 

$n/c 6 4 /X;V^ 8 /X;l/f9i0 8 y;l/-7^(c5^'i^iJL/'c 

ii^(Ov;l/f-/^XSOTtcoi/^T!Ji0^^^o 
[0 0 4 0] uCT\ 6 4 /X;i/0^yX;i/tcyX;bS 

S^i:LT#0~#6 3:^^»J0tge>nTt/>i.h'rSt. s 
■r. yX;l/#o-yX;U#7^y;i/-7°#A. yX;i/# 
8-yX;v# 1 5^^^vi/-y#B. yxvv# 1 e-yx 
2 3^^'Vl/-"y#C. yX;l/#2 4~yX;l/#3 1 
*y>il/-y#D. yX;l/#3 2-yX;l/# 3 9JS:i^;l/- 
7'#E. /X;I/# 4 0-yX;l/# 4 7^y;P-7'# F. 30 
/X;V#4 8-yX;l/#5 5^^Vl/-y#G. yX;l'# 
5 6-yX;U# 6 3%y;l/-7'#Hi:'r§o 
[0 0 4 1 ] *LT. ^cOj:'5^1i^ti:Wb. 03(C/i^ 

[0 0 4 2] 03(J:*^0flcOllS6fl5^1O's';l/f-/^XlS 

[0 0 4 3] 1 0 UiT^^r'JT^feO. felilE'^^fflfbJQ. 
a^^t7o/c:*5mTfei>Cy. Mg. Ye, B k S^fri 40 

tmf-^comim^ mmm^. f-^xF^sii?) ^ 
ii/^x^^j^^-r^/^x^y^y (M:^jf> 2/^xiBii 

^ff'^tf^tiO. 4/^XiBii^fT^*^ti 1 . 8/^XlB 

[0 0 4 4] 1 0 2titB;^$WgPt^^fet). 1 0 1 

S5# 0-# 6 3tCffl^) iCf^V^iURtB^-rSo 1 0 3~ 
1 1 OtiVX^Saag|5#A-VX^ffiJig|5#HT*ti. 50 
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^ n^^n y;^- # A - i^^vv- # H ^^1- ^vi/- y 

mju(0VX^5aa;^t7 9o 111-11 8ti/^X--r- 

n^;V->^#A'-^;l'--y#HtcWb. ±iEb/c:@SW 
-r-^^^iaa^tf 3o 1 1 9tiv;i/^^^xiai*$wsi5 

[0 0 4 5] /^x • 9-^^j&mmc-Di^xmmt^o 

[0 0 4 6] P<^U 1 0 HCtiCy. Mg, Ye. Bk 

gfei:jar--^?*^-^tSlrtSnTfcD> ffi;bSiJffl)g|5 1 0 
2ti. irl.g|5(DU::i7 • XV3-i5rta;f3tcgOXiBiS^^y 
F 4 0 1 ^mmLtc^^r U ^y 4 0 2 Offig^Sr^fffiB 

fff^tct;fi/\ ffi^-^^y F 4 0 1 X;v^{cffl^*rs 6 

4m<Dm-'tivL (Ymm) (Dumr-^^T^'ev i o 

# A-#H^0VX^g|5#A I 0 3'-VX^g|5#H 1 1 0 
[0 0 4 7] VXi7f[|5# A 1 0 3'--^X^J?|5#H 1 I 0 

Tfi. •=?';Vf'/^xiB»$iJMI5 1 1 goy/v--/- VX^ 

^TiDx-^^0tcl$j^5;i^o ^^tc. 

figg|5#A 1 1 l->'^X-r-^^^g|5#H 1 1 8tC:fol/> 

^x'X^-rsiil^lS^lt^:^^^ IB^F^y F^:^'^>'F 

t^imt^ctlc^K^s ^^X • r-^4^ffla*ff 

[0 0 4 8] yXj\y • y;V-/Soaiz:L/c>'U 

[0 0 4 9] 0 4S.tJ^B5tc/X;V • 

' r-^4fiK*iJffii{cJ:SMii*T^coiBii^U3ScD^MtO 

[0 0 5 0] i^. ±^Lrc^oJfCtm^^:^mt. ±aib 

/c / ^ X ^ 7 V ^1 c J; o T ^ ^ n . V ; 1/ ^ / ^ X f B ^ J ffli 
gn 1 9ti:s c^D^^Xi!(7^^1cS•::5^^T. IX^^lcmm 

[0 0 5 1 ] m4i^tS^^7.EBti'^4^^7.EU^(0^'M 

(Dm'f-^tmt^mTh o . m 5 4 /^xiBii:^^^ 2 

[0 0 5 2] H4{i:*3l^T. ;l£f? (n) io^U^^ (n 

+ 1 ) Tii:. IBf^^^y F4 0 1 ii^T 8/^XEfe^nIl§ftc 
^^Tzisb. ±r(DyXjV' ^>-y(i8/^XgEfc^^ff 
v\ t:c:"t?ti^xi^jl[iati:tft:)n*vv /Eft (n + 3) 
cfc ^3 -ocoy X;V • y/iz-T'-roM;^ 4 /^xiESKliiictc 

AoTl^t. (n4-3) 3^^6^* (n + 5) S^C 
^i. 4 /^xlBiSMl^^cfc^y X;l/ • i^;l/-'/tcWLr(i 
±TVX^aia:«)^t7t)nSo ^4 (n + e) mti. r 
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#B) t^m<XA^<:^im^rmt:ho ch^a^oa^^ 
+ 9 ) m^mm^y k 4 o i ti±T 4 j^xmmmmc 

#Ci:y;l/-7'#D. ^^';^-7#Ei::i7>-:/#F. y 
# G i: # H itC-D\^^xm-Mm(0 4 >^'^Xia 

fet^SfT-t^o ffi5M»9tcov^T(i. (n + 9) 

0 4^UHEm^^cO|giMDltC^lL'r^o CCO<^^tCL 

[0 0 5 3] S/c. g|5tC^L/c4/^XEiS;^^^2/U 

Ji^4^^X|BSS> 4/^XiBii^2/^Xiai?tcLT. IrII* 

[0 0 5 4 ] COct^tcLT. XXVl/ • 
utfcv;l/^/^XiB»JiJ^RjftgtC'ri»u Ml^T^ 

[0 0 5 5] mmc. mmnm i vmi'^nmm(D7 
[0 0 5 6] Ei6(i*it0^io*SEm^iT*ff$n§ja 

[0 0 5 7] $-r. Xr^yX'S 1 0 1 T\ v;l/f-^UIB 
^Sfmi 1 9ti> ;?<^'J I 0 1.^0 1 1:5^0>'^XIS7 

^y^®l#1-^c Xr-^yXS 1 0 2T\ fXl#L/c/^Xl5( 

7^^tcjei;T. §7ii^3Bis^«oiaM^u8S(^i*^Et- 
xr^yxs 1 0 3T\ ^^-^ntz^mmmmmo:) 

ia^>'UIStciSi;T. XXVl/ • ^";V-Xft(^/^X • 

T. ^t^^n/cz-^x • f-^icm^^'X. xxvi/ • ^^vi/ 

-yftcr)v;l/f-/U|B^**W^o 

[0 0 5 8] iu±,iMjb/cJ:^^c. 'i^ssm^ncc^n 

«\ v;l/^/^xlBil^t7^'r>X>>x^y haB^^H^c*5 
C^:&<MrtTtO|Bii^Um^O^M^'^oJ^gtC^ri>o cn 

b IS i: T iiis W V yvf-/ N xiB^ toiB^^/ ^ 
xli^^D^x.i>^i'&^^oo^Ti^^0>^L/co mmmmzx 

tis Hai*ii*TcDi?BiS^^y F 4 0 1 t^l^^iSKfco^M 
^mtLX. v;V^/^XiaS8iO|B^/^XSt^^f)gx.§ 
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[0 0 5 9] ±a?b/ciiO> v;i/^/UiBiitc4bnj-;g,iB 

x\ uu^mm^^y F 4 0 1 (om^^uicnLxim 
[0 0 6 0] ^cx\ mmnmzx^^. tm^y F4 o 

lBil/^xs(*^^og^^ci:^cJ:o. mnm&i^^Ui 

{f. ^)\^^f^7.fm^'fio^y'^'Jj.y hfBSSSWcfc 

V>T. IBH^^y FtcSB5'J^n/c«^fc^^/X;l/*XVV--X 
20 \tL. XXVI/ • X^Vl/-XSicfflji:bfcV;l/f-/^Xiafe^$iJ 
1JP%oIijgtC'r§ui:tcJ:D> •x';l/^/^XrlB^^*»T'r^ 
chr^<s%P^xmiW^7.W.<D^'^f^m^\^r^^o cn 
{CJ:0. laif^'v FcOSa«»ct^^l>gii^t:v;Vf';^X 
m^n^tL. ^mr^yYorniWU^li^^^^EM 

X 'J j.yv %im^m^%Mx t o 

[0 0 6 2] ±aB^fflfl5filU 2tC*3l/^Tti. ^£6 4 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The multiple-times scan of the recording head which has two or more discharge 
parts arranged in the conveyance direction of a record medium is carried out to the same 
record section of a record medium. An acquisition means to be the recording device which 
performs multi-pass record which completes the image based on the inputted image 
information on said record medium, and to acquire the image property information about 
the image property of said inputted image information, The recording device characterized 
by having the grouping means which carries out grouping of two or more discharge parts 
which said recording head has to two or more discharge part groups, and the control means 
which performs multi-pass record control which became independent for said every 
discharge part group based on the image property information acquired with said 
acquisition means. 

[Claim 2] Said control means is a recording device according to claim 1 characterized by 
performing multi-pass record control which determined the record numbers of passes of 
the scan record section of said recording head, and became independent for said every 
discharge part group according to the determined number of record buses based on said 
image property information. 

[Claim 3] Said control means is a recording device according to claim 1 characterized by 
performing multi-pass record control which was equipped with a monitor means to 
supervise the temperature of a recording head, and became independent for said every 
discharge part group based on the monitor result of said monitor means. 
[Claim 4] Said control means is a recording device according to claim 1 characterized by 
what the method which thins out and generates the image information corresponding to 
said same record section for the record data in each pass of the multi-pass record to the 
same record section performed said whole discharge part group, and the method which 
thins out and generates the record dot in an one pass are used together and generated for. 
[Claim 5] Said control means is a recording device according to claim 1 characterized by 
determining whether carry out the mask of all the record dots to said each of discharge 
part group based on said image property information. 

[Claim 6] Said recording head is a recording device according to claim 1 characterized by 

being the ink jet recording head which records by breathing out ink. 

[Claim 7] Said recording head is a recording device according to claim 1 which is the 
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recording head which carries out the regurgitation of the ink using heat energy, and is 
characterized by having the heat energy conversion object for generating the heat energy 
given to ink. 

[Claim 8] The multiple-times scan of the recording head which has two or more discharge 
parts arranged in the conveyance direction of a record medium is carried out to the same 
record section of a record medium. The acquisition process which is the control approach of 
a recording device of performing multi-pass record which completes the image based on the 
inputted image information on said record medium, and acquires the image property 
information about the image property of said inputted image information, The grouping 
process which carries out grouping of two or more discharge parts which said recording 
head has to two or more discharge part groups, The control approach of the recording 
device characterized by having the control process which performs multi-pass record 
control which became independent for said every discharge part group based on the image 
property information acquired at said acquisition process. 

[Claim 9] Said control process is the control approach of the recording device according to 
claim 8 characterized by performing multi-pass record control which determined the record 
numbers of passes of the scan record section of said recording head, and became 
independent for said every discharge part group according to the determined number of 
record buses based on said image property information, 

[Claim 10] Said control process is the control approach of the recording device according to 
claim 8 characterized by performing multi-pass record control which was equipped with 
the monitor process which supervises the temperature of a recording head, and became 
independent for said every discharge part group based on the monitor result of said 

monitor process. 

[Claim 11] Said control process is the control approach of the recording device according to 
claim 8 characterized by what the method which thins out and generates the image 
information corresponding to said same record section for the record data in each pass of 
the multi-pass record to the same record section performed said whole discharge part 
group, and the method which thins out and generates the record dot in an one pass are 
used together and generated for. 

[Claim 12] Said control process is the control approach of the recording device according to 

claim 8 characterized by determining whether carry out the mask of all the record dots to 

said each of discharge part group based on said image property information. 

[Claim 13] Said recording head is the control approach of the recording device according to 

claim 8 characterized by being the ink jet recording head which records by breathing out 

ink. 

[Claim 14] Said recording head is the control approach of the recording device according to 
claim 8 characterized by having the heat energy conversion object for being the recording 
head which carries out the regurgitation of the ink using heat energy, and generating the 
heat energy given to ink. 

[Claim 15] The multiple-times scan of the recording head which has two or more discharge 
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parts arranged in the conveyance direction of a record medium is carried out to the same 
record section of a record medium. It is the computer-readable memory in which the 
program code of control of the recording device which performs multi-pass record which 
completes the image based on the inputted image information on said record medium was 
stored. The program code of the acquisition process which acquires the image property 
information about the image property of said inputted image information, The program 
code of the grouping process which carries out grouping of two or more discharge parts 
which said recording head has to two or more discharge part groups, Computer-readable 
memory characterized by having the program code of the control process which performs 
multi-pass record control which became independent for said every discharge part group 
based on the image property information acquired at said acquisition process. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention carries out the multiple-times scan of the recording 
head which has two or more discharge parts arranged in the conveyance direction of a 
record medium to the same record section of a record medium, and relates to the recording 
device which performs multi-pass record which completes the image based on the inputted 
image information on said record medium and its control approach, and computer-readable 
memory. 
[0002] 

[Description of the Prior Art] In recent years, OA equipment, such as a personal computer, 
and a reproducing unit, a word processor, has spread widely. And as a kind of the recording 
apparatus of these devices, the ink jet equipment which performs image recording with an 
ink jet method is developed, and has spread quicldy. Especially, colorization is progressing 
with advanced features of OA equipment, and various color ink jet recording devices have 
been developed in connection with this. 

[0003] Generally an ink jet recording apparatus possesses the carriage carrying a record 
means (recording head) and an ink tank, a conveyance means to convey the recording 
paper, and the control means that controls these. And the serial scan of the recording head 
which makes a hquid ink drop breathe out from two or more deliveries is made to carry out 
in the conveyance direction (for the direction of vertical scanning to be called hereafter) of 
the recording paper, and the direction (for a main scanning direction to be called hereafter) 
which goes direct, and intermittent conveyance of the recording paper is carried out in an 
amount equal to a recording width by one side at the time of un-recording. Moreover, in the 
case of a color ink jet recording device, a color picture is formed by piling up the liquid ink 
drop breathed out by the recording head of two or more colors on a record medium. 
[0004] As an approach of recording by breathing out the ink of an ink jet recording device, 
a heater element (the electrical and electric equipment / heat energy conversion object) is 
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prepared near the delivery, by impressing an electrical signal to this heater element, heat 
ink locally, pressure variation is made to cause, and there are an approach using the 
electrical and electric equipment / heat energy conversion object which makes ink breathe 
out from a delivery, and an approach using the electrical and electric equipment / machine 
conversion objects, such as a piezoelectric device. Moreover, the configuration which 
considers as the means which carries out the regurgitation of the ink, gives mechanical 
pressure to ink and carries out the regurgitation of the ink using electric pressure 
conversion means, such as a piezo-electric element, is also known conventionally, 
[0005] Such an approach records an alphabetic character, a graphic form, etc. by carrying 
out the regurgitation on a record medium fi'om a delivery by making ink into a very small 
drop according to record data. And since it is non impact and has advantages, like that 
there is little noise, that a running cost is low, that it is easy to miniaturize equipment, and 
colorization is comparatively easy, it is used together with a computer, a word processor, 
etc. Moreover, it is widely used as a recording device carried in the copying machine used 
independently, a printer, facsimile, etc. 

[0006] In the record approach of the conventional ink jet recording device, although the 
exclusive coat paper which has an ink absorption layer needed to be used in order to obtain 
the color picture of high coloring which does not have a blot of ink on a record medium, the 
approach which gave the record fitness to the regular paper used in large quantities by 
amelioration of ink etc. with a printer, a copying machine, etc. is also put in practical use 
in recent years. Moreover, correspondence to various record media with which the 
absorption properties of ink, such as an OHP sheet, and cloth, a sheet plastic, differ is 
desired. In order to meet such a demand, with respect to the class of record medium, 
development and commercial production of the recording device in which the best record 
[ be / nothing ] is possible are advanced. Furthermore, it has also been required that record 
to a record medium of large size for which record to textile fabrics, such as a poster for an 
advertisement advertisement and clothing, is asked should be enabled also with the size of 
a record medium. Need is increasing in the outstanding industrial field broad as a record 
means, and offer of a much more high-definition image is called for, and such an ink jet 
recording device can say that the demand to the further improvement in the speed is also 
rising much more. 

[0007] Generally, color record is realized using the ink of four colors which the record 
approach of a color ink jet recording device used cyanogen (Cy), a Magenta (Mg), and the 
color ink of three colors of yellow (Ye), and also added black (Bk). In such a color ink jet 
recording apparatus, since a color image image is recorded unlike the monochrome ink jet 
recording apparatus mainly used for record of a character, various elements, such as the 
color enhancement of the image recorded, and gradation nature, uniformity, are required. 
[0008] However, the grace of the image recorded has a large place depending on the engine 
performance of a recording head simple substance. That is, the slight difference for every 
delivery produce at the time of recording head manufacture processes , such as a 
configuration of the delivery of a recording head and dispersion of the electrical and 
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electric equipment / thermal conversion object ( regurgitation heater ) , affect the discharge 
quantity of ink and the sense of a discharge direction which be breathe out by each , and 
become the cause of degrade image grace as concentration nonuniformity of the record 
image finally form . The "white" part which cannot fill area factor 100% periodically to a 
main scanning direction as the result will exist, a dot will overlap reverse beyond the need, 
or a white muscle will occur on a record stomach medium. These phenomena are usually 
sensed as concentration nonuniformity by human being's eyes. 

[0009] Then, the method called a multi-pass recording method as these cures against 
concentration nonuniformity is proposed. This multi-pass recording method is explained 
using drawing 8 . 

[00 10] In addition, by drawing 8 , in order to simplify explanation, the multi-pass recording 
method by the recording head of the single ink color which consists of eight nozzles 
(delivery) is held for an example, and is explained. 

[00 11] Drawing 8 is drawing for explaining the conventional multi-pass recording method, 
[0012] In the 1st scan to the main scanning direction of a recording head, alternate pattern 
- is recorded using four nozzles of the head of the eight nozzles of a recording head. Next, 
after only the one half (here 4"dot width of face) of the recording width of a recording head 
performs paper feed in the direction of vertical scanning, in the 2nd scan of a recording 
head, record of the record section of the one half of the recording width of a recording head 
is completed by recording reverse alternate pattern 0 using all eight nozzles of a recording 
head. Namely, the record section of a 4-dot unit is completed for every scan by performing 
paper feed of a 4-dot unit, and record of alternate / reverse alternate pattern by turns one 
by one. Thus, the high-definition image which stopped concentration nonuniformity can be 
formed by recording one Rhine (record section at the time of scanning one time by the 
recording width of a recording head) using two different nozzles. Moreover, a multi-pass 
recording method can also attain to coincidence the effectiveness of recording while drying 
ink. 

[0013] moreover, as a method which generates the data (pass data) for not recording every 
scan (the regurgitation of ink not being performed) The method (fixed infanticide method) 
which generates pass data by thinning out record data using alternate / reverse alternate 
pattern as mentioned above, The method (random infanticide method) which generates 
pass data when a record dot and a non-recording dot thin out record data using the random 
mask pattern arranged in random number, Methods, such as a method (data infanticide 
method) which generates pass data, are learned by thinning out a record dot. 
[0014] By such multi-pass recording method, if the record numbers of passes which are a 
count of a scan required in order to complete a predetermined record section are increased, 
high-definition image formation will be realized, but since record numbers of passes 
increase by one side, chart lasting time will increase. Therefore, record numbers of passes 
should be chosen by the balance of the drawing grace and processing speed which are 
demanded. For example, to many natural images, the effectiveness of the multi-pass 
record with many record numbers of passes is large, and, on the other hand, sufficient 
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image quality is acquired with comparatively small record numbers of passes to additional 
information, such as a field of an alphabetic character or a graphic, and a mark (a 
dragonfly field is called hereafter) for carrying out post processing of the record medium 
after the completion of record further. 
[0015] 

[Problem(s) to be Solved by the Invention] However, in the ink jet recording apparatus 
which records by the conventional multi-pass recording method, multi-pass record control 
of homogeneity is performed within the recording head, and multi-pass record of the same 
record numbers of passes was fundamentally performed to all record sections within 1 page. 
Therefore, in record of the page to which a natural image, an alphabetic character image, 
etc. are intermingled, if record numbers of passes are increased so that it may be suitable 
for a minute natural image, record numbers of passes will be made to increase 
superfluously to an alphabetic character field or a dragonfly field, and improvement in the 
speed of record will be barred. Moreover, if record numbers of passes are decreased so that 
it may be suitable for an alphabetic character image, a result from which sufficient 
drawing grace is not acquired to a natural image will be brought. That is, it was hard to 
say that optimal multi-pass record according to the property of an image is performed. 
[0016] Moreover, although what is made to increase record numbers of passes in order that 
the number of record dots in a writing scan (duty) may change with modification of record 
numbers of passes (record duty is lowered) was effective as an approach of lowering the 
temperature rise of the recording head under record in 1 page, in the above-mentioned 
conventional Inkjet recording device, this was unrealizable by the same reason. 
[0017] This invention is made in view of the above-mentioned trouble, and it aims at 
offering a recording device compatible in improvement in the speed of high-definition 
image formation and record processing and its control approach, and computer-readable 
memory. 
[0018] 

[Means for Solving the Problem] The recording device by this invention for attaining the 
above-mentioned purpose is equipped with the following configurations. Namely, the 
multiple-times scan of the recording head which has two or more discharge parts arranged 
in the conveyance direction of a record medium is preferably carried out to the same record 
section of a record medium again. An acquisition means to be the recording device which 
performs multi-pass record which completes the image based on the inputted image 
information on said record medium, and to acquire the image property information about 
the image property of said inputted image information, It has the grouping means which 
carries out grouping of two or more discharge parts which said recording head has to two 
or more discharge part groups, and the control means which performs multi-pass record 
control which became independent for said every discharge part group based on the image 
property information acquired with said acquisition means. 

[0019] Moreover, preferably, based on said image property information, said control means 
determines the record numbers of passes of the scan record section of said recording head, 
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and performs multi-pass record control which became independent for said every discharge 
part group according to the determined number of record buses. 

[0020] Moreover, preferably, said control means is equipped with a monitor means to 
supervise the temperature of a recording head, and performs multi-pass record control 
which became independent for said every discharge part group based on the monitor result 
of said monitor means. 

[0021] Moreover, said control means uses together and generates preferably the method 
which thins out and generates the image information corresponding to said same record 
section for the record data in each pass of the multi-pass record to the same record section 
performed said whole discharge part group, and the method which thins out and generates 
the record dot in an one pass. 

[0022] Moreover, said control means determines preferably whether carry out the mask of 
all the record dots to said each of discharge part group based on said image property 
information. 

[0023] Moreover, said recording head is an ink jet recording head which records by 
breathing out ink preferably. 

[0024] Moreover, preferably, said recording head is a recording head which carries out the 
regurgitation of the ink using heat energy, and is equipped with the heat energy 
conversion object for generating the heat energy given to ink. 

[0025] The control approach of the recording device by this invention for attaining the 
above-mentioned purpose is equipped with the following configurations. Namely, the 
multiple-times scan of the recording head which has two or more discharge parts arranged 
in the conveyance direction of a record medium is carried out to the same record section of 
a record medium. The acquisition process which is the control approach of a recording 
device of performing multi-pass record which completes the image based on the inputted 
image information on said record medium, and acquires the image property information 
about the image property of said inputted image information, It has the grouping process 
which carries out grouping of two or more discharge parts which said recording head has to 
two or more discharge part groups, and the control process which performs multi-pass 
record control which became independent for said every discharge part group based on the 
image property information acquired at said acquisition process. 

[0026] The computer-readable memory by this invention for attaining the above-mentioned 
purpose is equipped with the following configurations. Namely, the multiple-times scan of 
the recording head which has two or more discharge parts arranged in the conveyance 
direction of a record medium is carried out to the same record section of a record medium. 
It is the computer-readable memory in which the program code of control of the recording 
device which performs multi-pass record which completes the image based on the inputted 
image information on said record medium was stored. The program code of the acquisition 
process which acquires the image property information about the image property of said 
inputted image information, The program code of the grouping process which carries out 
grouping of two or more discharge parts which said recording head has to two or more 
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discharge part groups, Based on the image property information acquired at said 
acquisition process, it has the program code of the control process which performs 
multi-pass record control which became independent for said every discharge part group. 
[0027] 

[Embodiment of the Invention] Hereafter, the suitable operation gestalt of this invention is 
explained to a detail with reference to a drawing. 

(Operation gestalt l) Drawing 1 is drawing showing the configuration of the Records 
Department of the Inkjet recording device of this invention. 

[0028] 401 is a recording head and is constituted by the multi-recording head which four 
recording heads corresponding to each united with the ink tank by which the color ink of 
four colors (Bk, Cy, Mg, Ye) was enclosed, respectively, 402 is carriage to which a recording 
head 401 is supported and these are moved with record. Carriage 402 is in home -position 
location O of drawing at the time of the standby in the condition of not recording etc. 403 is 
a paper feed roller, rotates in the direction of the arrow head of drawing, pressing down the 
recording paper 406 with the auxiliary roller 404, and sends the recording paper 406 in the 
direction of Y at any time. Moreover, 405 is a feed roller, and it plays the role which presses 
down the recording paper 406 as well as the paper feed roller 403 and the auxiliary roller 
404 while it feeds paper to the recording paper 406. Here, the recording head 401 shall 
have 64 nozzles arranged in the direction of paper feed about four colors of Bk, Cy, Mg, and 
Ye, respectively. 

[0029] The fundamental both"way record actuation in the above configuration is explained. 
[0030] The carriage 402 which is in home -position location O at the time of standby 
performs discharge record for ink on the recording paper 406 according to record data by 
two or more nozzles of a recording head 401, scanning in the direction of X with a recording 
start instruction (scan). After record of record data is completed to the edge of the detail 
paper 406, carriage 402 returns to home -position location 0 of origin. When the paper feed 
roller 403 rotates in the direction of an arrow head, paper feed only of the predetermined 
width of face is carried out in the direction of Y, and record in the direction of X is started 
again. The repeat of such scan actuation and paper feed actuation realizes record of record 
data. 

[0031] Although not illustrated, in addition, in the ink jet recording device of the operation 
gestalt 1 CPU, ROM and RAM which control and perform record and an image processing, 
the control section which consists of specialized circuits. The interface section for 
exchanging image information and various control information between external host 
computers etc.. The carriage motor for a carriage drive, the feed motor for a feed roller 
drive, It has the control panel which inputs the control information by the driver for the 
recording head drive for driving the motor driver for driving the paper conveyance motor 
for a paper conveyance drive etc., and a recording head 401, and the user. 
[0032] The multi-pass recording method which is made to carry out the multiple-times 
scan of the same record section, and forms an image is used for the ink jet recording 
apparatus in the operation gestalt 1. Multi-pass record is a recording method which stops 
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the concentration nonuniformity by the very small difference in the discharge quantity of 
the ink for every nozzle, or a discharge direction by forming an image for one Rhine using 
two or more nozzles as mentioned above, 

[0033] In the operation gestalt 1, multi-pass record which used together the fixed 

infanticide method which generates pass data according to the coordinate of a main 

scanning direction, and the data infanticide method which generates pass data by thinning 

out a record dot is performed. Moreover, record numbers of passes make selectable two 

pass record, 4 pass records, and 8 pass records. Here, the situation of distribution of the 

record dot to each pass in 4 pass records is explained using drawing 2 . 

[0034] Drawing 2 is drawing explaining the situation of distribution of the record dot to 

each pass in 4 pass records of the operation gestalt 1 of this invention. 

[0035] First, the fixed infanticide (fixed mask of illuminator) processing by the fixed 

infanticide method is explained briefly. 

[0036] In the operation gestalt 1, in the even-numbered pass (pass numbers are even 
scans), the even-numbered dot (even dots) of a main scanning direction is recorded, and the 
odd-numbered dot (odd dots) of a main scanning direction is recorded in the odd-numbered 
pass (pass numbers are odd scans). Here, a pass number is a number of the triplet assigned 
by each pass, 0 and 1 are repeated in two pass record, and 0, 1, 2, and 3 are repeated in 4 
pass records. And according to the least significant bit of a pass number, with even number 
pass, mask processing (a record dot is transposed to a non-recording dot) of the odd dots is 
carried out, and mask processing of the even dots is carried out with odd number pass. 
[0037] Next, the data infanticide (data mask) processing by the data infanticide method is 
explained. 

[0038] According to the least significant bit of a pass number, to the data for every pass by 
which fixed infanticide was carried out, infanticide processing of a record dot is performed 
and each pass data is generated in the operation gestalt 1 according to record numbers of 
passes and a pass number (2 bits of high orders). The counter of the 2/several bits nozzle of 
64 is formed, and, specifically, the record dot in each pass is counted for every nozzle. And 
the data for every pass are generated according to a counter value, and record numbers of 
passes and a pass number. That is, in 8 pass records, the mask of other record dots is 
carried out so that only the record dot whose 2 bits of high orders and counter value of a 
pass number corresponded may be recorded. In 4 pass records, the mask of other record 
dots is carried out so that only the record dot the middle bit of a pass number and whose 
lower bit of a counter value corresponded may be recorded. Data infanticide is not 
performed in two pass record. 

[0039] And with the operation gestalt 1, the nozzle of a recording head 401 is divided into 
two or more groups, and multi-pass control is performed independently for each [ which 
was divided ] of that nozzle group of every. Especially the Multibus control at the time of 
dividing into eight groups for every eight nozzles 64 nozzles arranged by the recording 
head 401 with the operation gestalt 1 is explained. 

[0040] Supposing #0-#63 are assigned by each nozzle of 64 nozzles as a nozzle number, 
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here Group #A and nozzle #8- nozzle #15 for nozzle #0" nozzle #7 First, group #B, Group #C 
and nozzle #24" nozzle #31 for nozzle #16- nozzle #23 Group #D, Group #F and nozzle #48- 
nozzle #55 are set to group #G, and nozzle #56- nozzle #63 are set [ nozzle #32- nozzle #39 ] 
to group #H for group #E and nozzle #40- nozzle #47. 

[0041] And multi-pass record control and pass data generation processing are performed 
by pass data generation block as shown in drawing 3 to such a configuration. 
[0042] Drawing 3 is the block diagram showing the outline of a pass data generation block 
of performing multi-pass record control of the operation gestalt 1 of this invention, and 
pass data generation processing. 

[0043] 101 is memory and carries out the temporary storage of Cy, Mg, Ye, and the NI 
value data for Bk each color of every which are the result of performing color correction, 
binarization processing, etc. Moreover, for example, the image properties (an image field, 
text area, etc.) of the record data in 1 page are analyzed, and the numbers-of-passes flag (it 
is 2, when performing for example, two pass record, performing 0 and 4 pass records and 
performing 1 and 8 pass records) which determines the record numbers of passes of each 
record section in 1 page according to the analysis result is stored. 

[0044] 102 is the output-control section, reads binary data firom memory 101 one by one, 
and carries out a selection output according to the Y coordinate (equivalent to nozzle 
number #0-#63). 103-110 are mask-processing section #A - mask-processing section #H, 
and perform mask processing of the group unit over group #A ■ group #H, respectively. 
111-118 are pass data generation section #A - pass data generation section #H, and 
perform multi-pass data generation processing by concomitant use of the fixed infanticide 
method mentioned above and a data infanticide method to group #A - group #H, 
respectively. 119 is a multi-pass record control section, and according to a 
numbers-of-passes flag, it performs various control in connection with the pass data 
generation processing for every scan while it supervises the condition of each part. 
[0045] Pass data generation actuation is explained. 

[0046] The temporary storage of Cy, Mg, Ye, and Bk each color binary data is carried out to 
memory 101, and the output-control section 102 reads the binary data of the 64 same 
columns (Y coordinate) equivalent to the number of nozzles of a recording head 401 from 
memory 101 one by one according to the positional information which shows the location of 
carriage 402 in which the recording head 401 based on an external linear encoder output 
was carried. The read binary data carry out a selection output according to the Y 
coordinate (corresponding nozzle number) to mask section #A103- mask section #H110 of 
corresponding group #A ■ #H. 

[0047] In mask section #A103- mask section #H110, if group mask directions of the 
multi-pass record control section 119 are inputted, this will be answered and all an 
applicable group's data will be transposed to 0. Next, in pass data generation section 
#A111- pass data generation section #H118, pass data generation processing is performed 
by using together the fixed infanticide method which carries out the mask of the data fixed 
according to a coordinate, and the data infanticide method which carries out the mask of 
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the data using the result of having counted the record dot as stated previously. 

[0048] Next, the pass data generation control which it became independent of for every 

nozzle group is explained. 

[0049] The situation of modification of the record numbers of passes in the middle of the 
page by the pass data generation control for every nozzle group is shown in drawing 4 and 
drawing 5 . 

[0050] In addition, as mentioned above, record numbers of passes are determined by the 
numbers-of-passes flag mentioned above, and the multi-pass record control section 119 
performs control which is explained below based on this numbers-of-passes flag. 
[0051] Drawing 4 is drawing explaining the situation of modification to 4 pass records from 
8 pass records, and drawing 5 is drawing explaining the situation of modification to the 
two pass record from 4 pass records. 

[0052] In drawing 4 , by a scan (n) and scan (n+l), since a recording head 401 is in 8 pass 
record section altogether, nozzle groups perform [ no ] 8 pass records, and mask processing 
is performed here. From a scan (nH-3), it goes into one nozzle group [ every ] sequential 4 
pass record section, and mask processing is altogether performed to the nozzle group whom 
a scan (n+5) has in 4 pass record section from a scan (n+3). After a scan (n+6), two nozzle 
group [ every ] (they are group #A and group #B at first) sequential 4 pass records are 
started. The nozzle group of 4 pass record sections other than this does a mask. A recording 
head 401 is in 4 pass record section altogether after a scan (n+9), and it performs 4 pass 
records of the same control about group #A, group #B and group #C, group #D and group 
#E, group #F and group #G, and group #H, respectively. About paper feed, it changes into 
the amount of paper feeds of 4 pass records from the scan (n+9) back. Thus, modification of 
record numbers of passes is realized, without interrupting record processing. 
[0053] Moreover, what is necessary is to carry out 4 pass records and 4 pass records to two 
pass record, and just to perform 8 pass records in above-mentioned explanation in the 
same procedure, when [ to the two pass record from 4 pass records shown in drawing 5 ] 
changing. 

[0054] Thus, by enabling multi-pass record control which became independent for every 
nozzle group, modification of the record numbers of passes within a page is attained, in the 
field in which image formation minute [ a natural image etc. ] and high-definition is 
demanded, by increasing record numbers of passes and reducing record numbers of passes 
in the field of the additional information of an alphabetic character image, a dragonfly field, 
etc., optimal multi-pass record corresponding to the property of an image can be realized, 
and high-definition image formation is realized at high speed. 

[0055] Finally, the flow chart of the processing performed with the operation gestalt 1 is 
explained using drawing 6 . 

[0056] Drawing 6 is a flow chart which shows the processing performed with the operation 
gestalt 1 of this invention. 

[0057] First, the multi-pass record control section 119 acquires the numbers-of-passes flag 
for one page from memory 101 at step SlOl. At step S102, the record numbers of passes of 
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each scan record section are determined according to the acquired numbers-of-passes flag. 
At step S103, the pass data for every nozzle group are generated according to the record 
numbers of passes of each determined scan record section. The detail is as having 
mentioned above. And based on the generated pass data, multi-pass record for every nozzle 
group is performed. 

[0058] As explained above, according to the operation gestalt 1, in the ink jet recording 
device which performs multi-pass record, modification of the record numbers of passes 
within a page is attained by carrying out grouping of two or more nozzles arranged by the 
recording head, and enabling multi-pass record control which became independent for 
every nozzle group, without interrupting multi-pass record. From this, optimal multi-pass 
record according to the image property of a record section is enabled, and the outstanding 
ink jet recording device which was compatible in high-definition record and high-speed 
record can be realized. 

(Operation gestalt 2) The operation gestalt 1 explained the case where the record numbers 
of passes of multi-pass record were changed accommodative mainly according to change of 
the image property of a record image. The operation gestalt 2 explains the case where the 
record numbers of passes of multi-pass record are changed as emergency operation at the 
time of the abnormality temperature up of the recording head 401 in the middle of record. 
[0059] If the record numbers of passes in multi-pass record are increased as mentioned 
above, it will decrease, the number, i.e., the record duty, of a record dot for every scan. The 
poor regurgitation can be avoided by decreasing record duty, without stopping record 
completely to the abnormality temperature up of the recording head 401 under record by 
that which can mitigate the temperature up of a recording head. 

[0060] So, with the operation gestalt 2, when the temperature sensor (un-illustrating) 
which detects the temperature of recording head 401 the very thing or its ambient 
temperature is formed in equipment and the temperature up beyond a predetermined 
value is detected, a halt of the record function by the abnormality temperature up can be 
avoided by changing record numbers of passes so that the present record numbers of 
passes may decrease. Moreover, you may make it increase numbers of passes again after 
subsequent temperature descent. 

[0061] As explained above, according to the operation gestalt 2, in the ink jet recording 
device which performs multi-pass record, modification of the record numbers of passes 
within a page is attained by carrying out grouping of two or more nozzles arranged by the 
recording head, and enabling multi-pass record control which became independent for 
every nozzle group, without interrupting multi-pass record. By this, optimal multi-pass 
record is enabled according to the temperature information on a recording head, the 
interruption and a halt of a record function by the abnormality temperature up of a 
recording head etc. are avoided, and the reliable outstanding ink jet recording device can 
be realized. 

[0062] In the above-mentioned operation gestalten 1 and 2, although the case where 
grouping (eight groups) of the eight every nozzles was carried out to the recording head 401 
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which has each color 64 nozzle was explained, neither the number of nozzles nor group 
number is limited to this. Moreover, you may be the configuration of changing a nozzle 
group accommodative. Furthermore, you may be the recording head which has the 
numbers of nozzles other than 64. 

[0063] Moreover, although the ink jet recording device which carried the recording head 
401 constituted by the multi-recording head which four recording heads corresponding to 4 
color ink unified was explained, also when it carries the multi-recording head which 
consists of Isshiki heads which became independent corresponding to each ink, it can apply. 
Moreover, it may not limit to four colors about an ink color, and the configuration using 
two or more ink in which concentration differs, and the overprint of the same ink may be 
performed. 

[0064] Moreover, when these ink tank and a recording head are constituted disengageable 
and ink is lost, it may enable it to exchange only an ink tank, although an ink tank and a 
recording head are formed in one and consider a recording head 401 as an exchangeable 
configuration. The example is shown in drawing 7 . 

[0065] Drawing 7 is the appearance perspective view showing the configuration of the ink 
cartridge IJC with disengageable ink tank and recording head. 

[0066] An ink cartridge IJC has the ink tank IT and a disengageable recording head IJH in 
the location of a boundary line K, as shown in drawing 7 . The electrode (un-illustrating) 
for receiving the electrical signal supplied fi*om a carriage 402 side, when this is carried in 
carriage 402 is prepared in the ink cartridge IJC, by this electrical signal, a recording head 
IJH drives as mentioned above, and ink is breathed out. In addition, in drawing 7 , 500 is a 
row of ink outlet ports. Moreover, in order to hold ink, the shape of a fiber and a porous ink 
absorber are formed in the ink tank IT, and ink is held by the ink absorber. 
[0067] Moreover, although it was explained that the drop breathed out fi-om a recording 
head was ink, and it was explained that the liquid further held in an ink tank was ink, the 
hold object is not limited to ink. For example, in order to raise fixable and the water 
resisting property of a record image or to raise the image quality, a thing like the 
processing liquid breathed out to a record medium may be held in the ink tank. 
[0068] Moreover, although considered as the configuration which uses together the fixed 
infanticide method which distributes a record dot regularly based on the coordinate (Y 
coordinate) of record data, and the data infanticide method which distributes a record dot 
by infanticide processing of a record dot, and generates the record data (pass data) for 
every scan, this invention is not limited to this. For example, this invention can be realized, 
the case where a data infanticide method is used independently, when using a fixed 
infanticide method independently, or even when the random infanticide method which 
distributes a record dot using a random mask pattern, and all methods, such as these 
concomitant use methods, are used. 

[0069] Moreover, although only the case where the temporary storage of the record data by 
which binarization was carried out for every ink color was carried out to memory 101 was 
explained, it does not limit to this. For example, you may be record data by which false 
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halftone processing was carried out, and may be inputted record data. Moreover, you may 
be record data by which resolution conversion was carried out at record resolution and 
different resolution. 

[0070] Moreover, the gestalt of the ink jet recording device concerning this invention may 
be facsimile apparatus which has the reproducing unit combined not only with what is 
prepared in one or another object as an image output unit of information processors 
including a computer or a word processor but with the reader, and communication facility. 
[0071] Especially the above operation gestalt is equipped with means (for example, an 
electric thermal-conversion object, a laser beam, etc.) to generate heat energy as energy 
used also in an inlc jet recording method in order to make the ink regurgitation perform, 
and can attain the densification of record, and highly minute "ization by using the method 
which makes the change of state of ink occur with said heat energy. 

[0072] About the typical configuration and typical principle, what is performed using the 
fundamental principle currently indicated by the U.S. Pat. No. 4723129 specification and 
the 4740796 specification, for example is desirable. Although this method is applicable to 
both the so-called mold on demand and a continuous system On the electric 
thermal-conversion object which is especially arranged corresponding to the sheet and 
liquid route where the liquid (ink) is held in the case of the mold on demand By impressing 
at least one driving signal which gives the rapid temperature rise which supports 
recording information and exceeds film boiling Since make an electric thermal-conversion 
object generate heat energy, the heat operating surface of a recording head is made to 
produce film boiling and the air bubbles in the liquid (ink) corresponding to this driving 
signal can be formed by 1 to 1 as a result, it is effective. A liquid (ink) is made to breathe 
out through opening for regurgitation by growth of these air bubbles, and contraction, and 
at least one drop is formed. If the shape of a pulse form is carried out, since growth 
contraction of air bubbles will be appropriately performed instancy in this driving signal, 
the regurgitation of a liquid (ink) excellent in especially responsibility can be attained, and 
it is more desirable. 

[0073] As a driving signal of the shape of this pulse form, what is indicated by the U.S. Pat. 
No. 4463359 specification and the 4345262 specification is suitable. In addition, if the 
conditions indicated by the U.S. Pat. No. 4313124 specification of invention about the rate 
of a temperature rise of the above-mentioned heat operating surface are adopted, further 

excellent record can be performed. 

[0074] The configuration using the U.S. Pat. No, 4558333 specification and U.S. Pat. No. 
4459600 specification which indicate the configuration arranged to the field to which a 
delivery which is indicated by each above-mentioned specification, a liquid route, and the 
heat operating surface other than the combination configuration (a straight -line -like liquid 
flow channel or right- angle liquid flow channel) of an electric thermal-conversion object are 
crooked as a configuration of a recording head is also included in this invention. In addition, 
it is good also as a configuration based on JP,59-138461,A which indicates the 
configuration whose opening which absorbs the pressure wave of JP,59-123670,A which 
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indicates the configuration which uses a common slot as the discharge part of an electric 
thermal-conversion object to two or more electric thermal-conversion objects, or heat 
energy is made to correspond to a discharge part. 

[0075] Furthermore, any of the configuration which fills the die length with the 
combination of two or more recording heads which are indicated by the specification 
mentioned above as a recording head of the full line type which has the die length 
corresponding to the width of face of the maximum record medium which can record a 
recording device, and the configuration as one recording head formed in one are sufficient. 
[0076] In addition, the recording head of the exchangeable chip type with which the electric 
connection with the body of equipment and supply of the ink from the body of equipment 
are attained may be used by not only the recording head of the cartridge type with which 
the ink tank was formed in the recording head itself explained with the above-mentioned 
operation gestalt in one but the body of equipment being equipped. 

[0077] Moreover, since record actuation is further made to stability, it is desirable to add 
the recovery means against a recording head, a preliminary means, etc. to the 
configuration of the recording device explained above. If these are mentioned concretely, 
there is a preheating means by the capping means, the cleaning means, the pressurization 
or the suction means, the electric thermal-conversion object, the heating elements different 
fi*om this, or such combination over a recording head etc. Moreover, it is effective in order 
to perform record stabilized by having the auxiliary discharge appearance mode in which 
the regurgitation different from record is performed. 

[0078] Furthermore, by constituting not only the recording mode of only mainstream colors, 
such as black, but a recording head in one as a recording mode of a recording device, even 
with two or more combination, although it is good, it can also consider as equipment 
equipped with full color at least one by the double color color of a different color, or color 
mixture. 

[0079] In the gestalt of the operation explained above, although it is explaining as a 
premise that ink is a liquid Even if it is ink solidified less than [ a room temperature or it ], 
what is softened or liquefied at a room temperature may be used. Or by the ink jet method, 
since what carries out temperature control is common as a temperature control is 
performed for ink itself by within the limits below 70-degreeC more than 30-degreeC and it 
is in the stabilization regurgitation range about the viscosity of ink, ink should just make 
the shape of liquid at the time of use record signal grant. 

[0080] In addition, in order to prevent positively by making the temperature up by heat 
energy use it positively as energy of the change of state from a solid condition to the liquid 
condition of ink, or in order to prevent evaporation of ink, the ink which solidifies in the 
state of neglect and is liquefied with heating may be used. Anyway, ink liquefies by grant 
according to the record signal of heat energy, and this invention can be applied also when 
using the ink of the property which will not be liquefied without grant of heat energy, such 
as that by which liquefied ink is breathed out, and a thing which it already begins to 
solidify when reaching a record medium. In such a case, ink is good for a porosity sheet 
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crevice or a through tube which is indicated by JP,54-56847,A or JP,60-71260,A also as 
liquefied or a gestalt which counters to an electric thermal-conversion object in the 
condition of having been held as a solid. In this invention, the most effective thing 
performs the film-boiling method mentioned above to each ink mentioned above. 
[0081] In addition, even if it applies this invention to the system which consists of two or 
more devices (for example, a host computer, an interface device, a reader, a printer, etc.), it 
may be applied to the equipments (for example, a copying machine, facsimile apparatus, 
etc.) which consist of one device. 

[0082] Moreover, it cannot be overemphasized by the purpose of this invention supplying 
the storage which recorded the program code of the software which realizes the function of 
the operation gestalt mentioned above to a system or equipment, and carrying out read"Out 
activation of the program code with which the computer (or CPU and MPU) of the system 
or equipment was stored in the storage that it is attained. 

[0083] In this case, the function of the operation gestalt which the program code itself read 
from the storage mentioned above will be realized, and the storage which memorized that 
program code will constitute this invention. 

[0084] As a storage for supplying a program code, a floppy disk, a hard disk, an optical disk, 
a magneto-optic disk, CD-ROM, CD-R, a magnetic tape, the memory card of a non-volatile, 
ROM, etc. can be used, for example. 

[0085] Moreover, it cannot be overemphasized that it is contained also when the function of 
the operation gestalt which performed a part or all of processing that OS (operating 
system) which is working on a computer is actual, based on directions of the program code, 
and the function of the operation gestalt mentioned above by performing the program code 
which the computer read is not only realized, but was mentioned above by the processing is 
realized. 

[0086] Furthermore, after the program code read from a storage is written in the memory 
with which the functional expansion unit connected to the functional add"in board inserted 
in the computer or a computer is equipped, it cannot be overemphasized that it is 
contained also when the function of the operation gestalt which performed a part or all of 
processing that CPU with which the functional add-in board and functional expansion unit 
are equipped based on directions of the program code is actual, and mentioned above by 
the processing is realized. 
[0087] 

[Effect of the Invention] As explained above, according to this invention, a recording device 
compatible in improvement in the speed of high-definition image formation and record 
processing and its control approach, and computer-readable memory can be offered, 
[0088] 
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[Brief Description of the Drawings] 

[Drawing l] It is drawing showing the configuration of the Records Department of the ink 
jet recording device of this invention. 

[Drawing 2] It is drawing explaining the situation of distribution of the record dot to each 
pass in 4 pass records of the operation gestalt 1 of this invention. 

[Drawing 3] It is the block diagram showing the outline of pass data generation Brock who 
performs multi-pass record control of the operation gestalt 1 of this invention, and pass 
data generation processing, 

[Drawing 4] It is drawing explaining the situation of modification to 4 pass records from 8 
pass records of the operation gestalt 1 of this invention, 

[Drawing 5] It is drawing explaining the situation of modification to the two pass record 
from 4 pass records of the operation gestalt 1 of this invention. 

[Drawing 6] It is the flow chart which shows the processing performed with the operation 

gestalt 1 of this invention. 

[Drawing 7] It is drawing showing the example. 

[Drawing 8] It is drawing for explaining the conventional multi-pass recording method. 
[Description of Notations] 

401 Recording Head 

402 Carriage 

403 Paper Feed Roller 

404 Auxiliary Roller 

405 Feed Roller 

406 Recording Paper 

101 Memory 

102 Output-Control Section 

103-110 Mask section #A - mask section #H 

111-118 Pass data generation section #A - pass data generation section #H 
119 Multi-pass Control Section 
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